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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
1/21/2009 has been entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 3 rejected under 35 U.S.C. 1 03(a) as being unpatentable over Jung et 
al (US 2002/0093077) herein Jung in view of Okada et al (US 2002/0055610) herein 
Okada and evidenced by Hosaka et al (US 2004/0048004) herein Hosaka and further in 
view of Maeda et al (US 6664021 ) herein Maeda or Machida et al (US 61 59654) herein 
Machida (necessitated by Amendment). 



Jung discloses a reactive transparent polyimide precursor having the structure of 
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the following Formula (1) (see Claim 1 ): 



V f ? ? 

X 

O 0 



Formula (1) 



Where 

R1 and R2 are independently a Hydrogen atom, or an acid- 
dissociable group, which may contain an unsaturated Hydrocarbon C 1-20 (see 
Claim 6). 

X is a tetravalent, an aromatic or an aliphatic organic group; Y is a divalent, an 
aromatic or an aliphatic organic group; and m is an integer equal to or greater 

than 1 . 

Jung discloses that the ratio between Hydrogen atom and acid-dissociable group 
is within the broad range of 0.1-1 (see Claim 7), which gives the acid value of the 
precursor within the range of 30 to 200 mg KOH/g. 

Note that claim 1 of Application examined claims R1 and R2 (which correspond 
with R1 and R2 of Jung) are independently each other hydrogen atom, or organic 
groups ...provided that they are not hydrogen atoms at the same time. 

Therefore, acidic group constitutes 0.5-1 ratio to Hydrogen. In other words the 
minimum ratio of substituted groups to Hydrogen is 0.5. 

Thus, the above amount is within the ratio disclosed by Jung. 
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Jung does not teach that "X" is alicyclic tetracarboxylic acid and molecular weight 
of his polyimide precursor and that fragment Y has an ethylenically unsaturated 

bonds. 

Okada discloses a reactive transparent polyimide precursor and polyimide 
comprising a reaction product of alicyclic tetracarboxylic acid dianhydride (1,2,3,4 
cyclobutanetetracarboxylic acid dianhydride, (see line 0139)- the same compound used 
in the Application) and diamine, having ethylenically unsaturated side chain (the same 
diamines used in the application, see line 0150). 

Okada clearly teaches that the above diamines have photosensitive groups, 
which means that they can be successfully used in photosensitive polyimides. 

Since Jung discloses such a composition, diamine, containing ethylenically 
unsaturated groups increases polyimide response to radiation, which makes the 
following cross-linking more efficient. 

Therefore, it would have been obvious to a person of ordinary skills in the art to 
use diamine having ethylenically unsaturated side chains for production of a 
photosensitive polyimide precursor, since their presence increase polyimide response 
to radiation, which makes the following cross-linking more efficient. 
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As evidenced by Hosaka, alicyclic tetracarboxylic acid is preferred in optical 
applications due to its excellent transparency (see line 0043). 

Therefore, it would have been obvious to a person of ordinary skills in the art at 
the time the invention was made to use alicyclic tetracarboxylic acid component in 
Jung's polyimide precursor to obtain film with excellent transparency 

In reference to Claim 3, Okada teaches that Molecular Weight of the polyamide 
precursor is within the range of 5000-1000000 (see line 0136). 

If the average molecular weight is less than 5,000, the resulting soluble polyimide 
will have a smaller molecular weight. Accordingly, the photosensitive resin composition 
including such soluble polyimide, if used as it is, is not practical because of its 
brittleness. Conversely, if the polyamic acid has an average molecular weight of greater 
than 1,000,000, a varnish of the polyamic acid will have an excessively high viscosity, 
so that the handling thereof will be difficult, (see line 0108). 

Therefore, it would have been obvious to a person of ordinary skills in the art at 
the time the invention was made to prepare polyimide precursor with molecular weight 
within the range of 5000-1000000. 

Regarding new limitation of claim 1 , Jung does not teach his polyimide being 
negative polyimide precursor. 

Machida and Maeda teach negative polyimide precursor. 
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Maeda teaches negative polyimide precursor composition (see Abstract, Column 
1, line e15, having a following formula: 

m 

-B-l jL-*- 

V 

R 6 Q C C — OK 

I II 

o o 

where R3 is alicyclic group and R6 is C1-C7 alkyl. 
Machida teaches negative photosensitive polymer composition (see Abstract), 
comprising the following structure (see Column 12, line 55) : 

m 




wherein R 4 is a quadrivalent organic, group; R 5 is a 
bivalent organic group; R* and R '' may be the same or 
different and are individually a monovalent organic 
group or hydtoxyl group with a proviso that at least one 
of R* and R 7 is an organic group having a hydroxy! 
group bonded directly to an aromatic ring. 



Maeda teaches that his negative type photosensitive resin composition having 
excellent sensitivity and resolving properties which can inhibit volume shrinkage at the 



Application/Control Number: 10/550,591 Page 7 

Art Unit: 1796 

time of curing, can suitably adhere to a substrate, and can form a polyimide coating 
film pattern having good heat resistance on the substrate by baking (see Column 1, 
line 10). 

Note that Jung polyimide is analogous to one disclosed by Maeda and Machida. 
Therefore, Jung's polyimide possesses properties analogous to ones of Maeda. 

Thus , it would have been obvious to a person of ordinary skills in the art to apply 
Jung's polyimide, modified with Okada, Machida or Maeda as a negative type 
precursor, since it possesses excellent sensitivity and resolving properties which can 
inhibit volume shrinkage at the time of curing, can suitably adhere to a substrate, and 
can form a polyimide coating film pattern having good heat resistance on the substrate 
by baking. 

Response to Arguments 

Applicant's arguments with respect to claims 1 and 3 have been considered but 
are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GREGORY LISTVOYB whose telephone number is 
(571)272-6105. The examiner can normally be reached on 10am-7pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Seidleck can be reached on (571) 272-1078. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/550,591 Page 8 

Art Unit: 1796 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Rabon Sergent/ 

Primary Examiner, Art Unit 1796 
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